The above observations suggest that genetic variants of the CNR1 gene might be associated with a reduced amplitude of the P300 wave and with substance abuse.
(P = 0.008). While the latency was also longer for
MANOVA. There was a significant decrease in amplitude of the P300 wave for all three electrodes (P = 0.028) that Ն5/Ն5 homozygotes for all three electrodes, this was was most marked for the frontal lobes (P = 0.008) in subnot significant for all three combined by MANOVA jects homozygous for the CNR1 Ն5 repeat alleles. Multi-(P = 0.192). The P300 latency was significantly longer variate regression analysis indicated the CNR1 gene at the parietal electrodes by the univariate analysis of contributed to 20% of the variance of the frontal lobe MANOVA (P = 0.032). The mean for those with the P300 wave amplitude.
Ն5/Ն5 genotype was 336.4 ms, s.d. 30.5 vs 315.7 ms, The P300 wave, is a cognitive event-related brain s.d. 24.5 for the other genotypes. potential (ERP) generated when subjects attend and
The results of univariate regression analysis for the discriminate events.
1 Depth electrode recordings in P300 amplitude and latency for all three electrodes are humans indicate that limbic and hippopcampal formashown in Table 2 . With the Ն5/Ն5 homozygotes being tions are the subcortical structures involved in the generation of the P300 wave [2] [3] [4] and that the P300 wave is involved in the maintenance of working memory. richly represented in the basal ganglia, hippocampus, and cerebellum.scored as 2, and the other genotypes scored as 1, the Ն5/Ն5 genotype was a history of having been placed in a special education or learning disorder class. total r for amplitude was −0.446 and the r 2 was 0.20, indicating that the CNR1 gene accounted for 20% of the variance of the P300 amplitude (P = 0.008). The corMethods relation was only significant for the P300 from the frontal electrodes. The total r for latency was 0.36, and r 2 Subjects Thirty-five Caucasian male patients on the was 0.13, P = 0.035. The correlation was only signifiAddiction Treatment Unit of the Jerry L Pettis Veterans cant for the parietal lobe electrode.
Administration Hospital at Loma Linda, California These results suggest that the CNR1 is one of the were studied. The subjects consisted of the following genes that play a role in the regulation of the amplitude diagnostic categories: eight alcohol dependence, 11 of the P300 wave. Given the intimate interaction alcohol and amphetamine dependence, four alcohol between the cannabinoid receptors and dopamine and marijuana dependence, one alcohol and LSD metabolism, 19 it is of interest that the only other gene dependence, one alcohol and heroin dependence, three reported to be associated with these aspects of the P300 amphetamine dependence, three heroin dependence, wave is the dopamine D 2 receptor gene (DRD2). [20] [21] [22] [23] and four cocaine dependence. Acute marijuana intoxication is associated with defects in the encoding, for later retrieval, of events in Electrophysiologic methods The auditory ERP studies recent or working memory, and has no effect on longwere performed using the QSI-9000 computer system term memory. 11, 12, 24 The P300 wave has been corre-(Quantified Signal Imaging, Toronto, Canada). The lated with the consolidation of working memory. 1, 25 electrode placement was through the use of an electroNielsen-Bohlman and Knight 26 reported that stimuli cap (Electro-Cap, Int, Eaton, OH, USA) conforming to held in memory for less than 4 s generate large, early the 10-20 systems of electrode placement. Forehead latency P300 potentials which may index activation of reference with linked-ear electrodes were used as well a frontal lobe-mediated rapid working memory system, as an electrode pair placed at the upper and outer canwhile stimuli held in memory for over 4 s selectively thus of the left eye for artifact rejection determination. generate N400 potentials, which may reflect activation Impedance was kept well below 8 k⍀ per electrode of mesial temporal cortices involved in access to longwith overall averages per subject at about 5 k⍀. The term storage. The acute administration of both mariauditory ERP utilized an 'oddball' design with the rare juana and ethanol produces a decrease in P300 amplitone presented randomly 20% of the time. Subjects tude compared to placebo controls. 27 Taken together were asked to eat a light meal 2 h before testing. these observations suggest that the utilization of shortterm working memory increases the amplitude of the Genotyping Genotyping of the CNR1 gene was as P300 wave, that acute marijuana intoxication inhibits described previously.
19
this process through interaction with the cannabinoid receptors in the hippocampus and results in problems Statistical analysis We compared the mean P300 with short-term memory and memory consolidation, amplitude and latency for the frontal (Fz), parietal (Pz) but has no effect on long-term memory.
and coronal (Cz) electrodes for the two genotype A decrease in the amplitude of the P300 has fregroups, Ն5/Ն5 and the other, as described previously 19 quently been associated with alcoholism and drug using MANOVA, from the SPSS Statistical Packages addiction. [6] [7] [8] [9] [10] This is independent of the acute effects (SPSS Inc, Chicago, IL, USA). The correlation coefof the alcohol and drugs since the same findings have ficient, r, and percent of the variance, r 2 , were deterbeen reported in the sons of alcoholics who do not use mined by univariate linear regression analysis. alcohol themselves. 6, 8, 9 A decrease in P300 wave amplitude, especially with the frontal lobe electrodes,
